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(54) COMMUNICATION SWITCHING SYSTEM AND COMMUNICATION SWITCHING METHOD 



(57) This invention appropriately regulates or con- 
trols a simultaneous communication between different 
communication methods. When a request of a voice 
communication is made with respect to a communica- 
tion terminal 4 which is currently, busy with a packet 
communication from a communication terminal 1, a 
voice incoming signal is generated at a voice line con- 
troller 20. Then, a communication terminal state request 
is output from the voice line controller 20. This is trans- 
mitted to a data base 30 through a data exchange 



device 21. Then, the data base 30 reads voice line 
memory AB, packet line memory PB and transmits the 
same as a communication terminal state response to 
the voice line controller 20 through the data exchange 
device 21. As a consequence, the voice line controller 
20 can know the communication state of the communi- 
cation terminal 4 and determines whether or not the 
voice communication circuit should be connected based 
on it. 
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Description 

Technical Field 

This invention relates to a communication switching 
system and a communication switching method for reg- 
ulating or controlling a simultaneous communication 
when communications by multiple communication 
methods are competed with each other. 

Background Art 

Heretofore, a communication method available in a 
mobile communication is limited to a voice communica- 
tion method. In such a voice communication method, 
there are provided line memory in a data base for con- 
trolling users' location information, so that a simultane- 
ous communication (competition) can be regulated 
depending on "idle" or "busy" which the line memory 
indicates. In case the tine memory indicates Idle", the 
receiver side is in a non-use state and therefore a com- 
munication is allowed. However, in case the line mem- 
ory indicates "busy", the receiver side is in a used-state, 
therefore a communication is not allowed and busy tone 
is sent to the transmitter side, informing that the line is 
busy. 

Incidentally, there is an increasing need for data 
communication as the recent information-oriented soci- 
ety develops. Specifically, there is a requirement for 
employing a packet communication as one method of 
data communication in the mobile communication. 

However, it is only a simultaneous communication 
between voice communications which has heretofore 
been regulated. Accordingly, it was impossible to regu- 
late a simultaneous communication between a voice 
communication and a packet communication. Also, it 
was impossible for the communication switching system 
to inform, through a communication method by which 
another communication is undergoing, the transmitter 
side about a fact that the incoming communication is 
regulated. 

Disclosure of Invention 

This invention has been accomplished in view of 
the above-mentioned situation. It is, therefore, a main 
object of the present invention to perform a correct 
processing by regulating or controlling a simultaneous 
communication between different communication meth- 
ods such a simultaneous communication between a 
packet communication and a voice communication and 
to notify, where it is the case, the transmitter side about 
a fact that an incoming communication is regulated, 
through a communication method which is currently 
busy with another communication. 

In order to achieve the above object, according to 
the invention as defined in claim 1, there is provided a 
communication switching system for controlling commu- 
nications that are performed through multiple communi- 



cation methods by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 

5 communication terminal for every one of the communi- 
cation methods; read means for reading a line memory 
relevant to one communication terminal from the data 
base when a communication request is made with 
respect to the one communication terminal from other 

ro communication terminal through one communication 
method; and judgment means for checking whether or 
not the one communication terminal is currently busy in 
accordance with the line memory relevant to the one 
communication terminal and if busy, by what communi- 

ts cation method and judging whether or not the communi- 
cation request should be allowed. 

Further, according to the invention as defined in 
claim 2, the communication switching system further 
comprises circit connection means for connecting a 

20 communication circuit between the one and other com- 
munication terminals when the judgment result is affirm- 
ative ; and announcement information transmission 
means for transmitting an announcement information to 
the other communication terminal when the judgement 

25 result is negative, informing that the one communication 
terminal is currently busy. 

Further, according to the invention as defined in 
claim 3, the announcement information is transmitted by 
the one communication method through which the com- 

30 munication request was made. 

Further, according to the invention as defined in 
claim 4, there is provided a communication switching 
method for controlling communications that are per- 
formed through multiple communication methods by 

35 connecting and switching communication circuits 
between individual communication terminals, compris- 
ing detecting a communication state of the communica- 
tion terminal and writing line memory indicating the 
communication state in a data base for every one of the 

40 communication methods; reading a line memory rele- 
vant to one communication terminal from the data base 
when a communication request is made with respect to 
the one communication terminal from other communica- 
tion terminal through one communication method; 

45 checking whether or not the one communication termi- 
nal is currently busy in accordance with the line memory 
relevant to the one communication terminal and judging 
whether or not the communication request should be 
allowed; and connecting a communication circuit 

so between the one and other communication terminals 
when the judgment result is affirmative and transmitting 
an announcement information to the other communica- 
tion terminal through the one communication method 
when the judgement result is negative, informing the 

55 other communication terminal that the one communica- 
tion terminal is currently busy. 

Further, according to the invention as defined in 
claim 5, there is provided a communication switching 
system for controlling communications that are per- 
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formed through multiple communication methods by 
connecting and switching communication circuits 
between individual communication terminals, compris- 
ing a data base for managing a line memory indicating 
a communication state of the communication terminals 
for every one of the communication methods; read 
means for reading the line memory of the communica- 
tion terminal from the data base when an incoming call 
is made with respect to the communication terminal; 
and notice means for notifying that the incoming call is 
received, through the communication method by which 
a communication is undergoing when the line memory 
indicates that the communication terminal is currently 
busy through a communication method different from 
that through which the incoming call is made. 

Further, according to the invention as defined in 
claim 6, there is provided a communication switching 
system for controlling communications that are per- 
formed through multiple communication methods by 
connecting and switching communication circuits 
between individual communication terminals, compris- 
ing a data base for managing a line memory indicating 
a communication state of the communication terminal 
for every one of the communication methods and termi- 
nal information indicating whether or not the communi- 
cation terminal can perform a simultaneous 
communication through multiple communication meth- 
ods; read means for reading the line memory and the 
terminal information from the data base when an incom- 
ing call is made with respect to the communication ter- 
minal; and notice means for notifying that the incoming 
call is received, through the communication method by 
which a communication is undergoing, in case the line 
memory indicates that the communication terminal is 
currently busy through a communication method differ- 
ent from that through which the incoming call is made 
and the terminal information indicates that the commu- 
nication terminal cannot perform a simultaneous com- 
munication through multiple communication methods. 

Further, according to the invention as defined in 
claim 7, the communication switching system further 
comprises means for connecting the incoming call to 
the communication terminal upon receipt of instructions 
for changing the communication from the communica- 
tion terminal. 

Further, according to the invention as defined in 
claim 8, there is provided a communication switching 
system for controlling communications that are per- 
formed through multiple communication methods by 
connecting and switching communication circuits 
between individual communication terminals, compris- 
ing a data base for managing a line memory indicating 
a communication state of the communication terminal 
for every one of the communication methods and termi- 
nal information indicating whether or not the communi- 
cation terminal can perform a simultaneous 
communication through multiple communication meth- 
ods; read means for reading the line memory and the 
terminal information from the data base when an incom- 



ing call is made with respect to the communication ter- 
minal; storage means for receiving and storing a 
communication information from the incoming call, in 
case the line memory indicates that the communication 

5 terminal is currently busy through a communication 
method different from that through which the incoming 
call is made and the terminal information indicates that 
the communication terminal cannot perform a simulta- 
neous communication through multiple communication 

10 methods; notice means for notifying the communication 
terminal to store the communication information; and 
transmission means for transmitting the communication 
information stored in the storage means to the commu- 
nication terminal in accordance with instructions from 

is the communication terminal. 

Further, according to the invention as defined in 
claim 9, there is provided a communication switching 
system for controlling communications that are per- 
formed through multiple communication methods by 

20 connecting and switching communication circuits 
between individual communication terminals, compris- 
ing a data base for managing a line memory indicating 
a communication state of the communication terminal 
for every one of the communication methods and termi- 

25 nal information indicating whether or not the communi- 
cation terminal can perform a simultaneous 
communication through multiple communication meth- 
ods; read means for reading the line memory and the 
terminal information from the data base when an incom- 

30 ing call is made with respect to the communication ter- 
minal; storage means for receiving and storing a 
communication information from the incoming ca\\ t in 
case the line memory indicates that the communication 
terminal is currently busy through a communication 

35 method different from that through which the incoming 
call is made and the terminal information indicates that 
the communication terminal cannot perform a simulta- 
neous communication through multiple communication 
methods; and transmission means for transmitting the 

40 communication information stored in the storage means 
to the communication terminal through the communica- 
tion method by which a communication is undergoing. 

Further, according to the invention as defined in 
claim 10, there is provided a communication switching 

45 system for controlling communications that are per- 
formed through multiple communication methods by 
connecting and switching communication circuits 
between individual communication terminals, compris- 
ing a data base for managing a line memory indicating 

so a communication state of the communication terminal 
for every the communication method and terminal infor- 
mation indicating whether or not the communication ter- 
minal can perform a simultaneous communication 
through multiple communication methods; read means 

55 for reading the line memory and the terminal informa- 
tion from the data base when an incoming call is made 
with respect to the communication terminal; and notice 
means for notifying, in order to perform a simultaneous 
communication, that an incoming call is made with 
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respect to the communication terminal, in case the line 
memory indicates that the communication terminal is 
currently busy through a communication method differ- 
ent from that through which the incoming call is made 
and the terminal information indicates that the commu- 
nication terminal can perform a simultaneous communi- 
cation through multiple communication methods. 

Further, according to the invention as defined in 
claim 11, multiple communication methods include a 
voice communication method and a packet communica- 
tion method. 

Further, according to the invention as defined in 
claim 12, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods; read means for reading a line memory 
relevant to one communication terminal from the data 
base when a communication request is made with 
respect to the one communication terminal from other 
communication terminal through the voice communica- 
tion method; judgment means for checking whether or 
not the one communication terminal is currently busy 
through either the voice communication method or the 
packet communication method in accordance with the 
line memory thus read which is relevant to the one com- 
munication terminal and judging whether or not the 
communication request should be allowed; and con- 
necting circuit means for connecting a communication 
circuit between the one and other communication termi- 
nals when the judgment result is affirmative; and 
announcement information transmission means for 
transmitting an announcement information to the other 
communication terminal through the voice communica- 
tion method when the judgement result is negative, 
informing the other communication terminal that the one 
communication terminal is currently busy. 

Further, according to the invention as defined in 
claim 13, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods; read means for reading the line mem- 
ory of the communication terminal from the data base 
when an incoming call is made with respect to the com- 
munication terminal; and notice means for notifying 
through the packet communication method that an 
incoming call is made with respect to the communica- 
tion terminal, in case the line memory thus read indi- 
cates that the communication terminal is currently busy 
through the packet communication method when the 



incoming call thus received is transmitted through the 
voice communication method. 

Further, according to the invention as defined in 
claim 14, there is provided a communication switching 

5 system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 

10 line memory indicating a communication state of the 
communication terminal for every one of the communi- 
' cation methods and terminal information indicating 
whether or not the communication terminal can perform 
a simultaneous communication through the voice com- 

is munication method and the packet communication 
method; read means for reading the line memory of the 
communication terminal and the terminal information 
from the data base when an incoming call is made with 
respect to the communication terminal; and notice 

20 means for notifying through the packet communication 
method that an incoming call is made with respect to the 
communication terminal, in case the line memory indi- 
cates that the communication terminal is currently busy 
through the packet communication method and the ter- 

25 minal information indicates that the terminal cannot per- 
form a simultaneous communication between the voice 
communication method and the packet communication 
method when the incoming call thus received is trans- 
mitted through the voice communication method. 

30 Further, according to the invention as defined in 
claim 15, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 

35 communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods and terminal information indicating 

40 whether or not the communication terminal can perform 
a simultaneous communication through the voice com- 
munication method and the packet communication 
method; read means for reading the line memory of the 
communication terminal and the terminal information 

45 from the data base when an incoming call is made with 
respect to the communication terminal; and notice 
means for notifying through the voice communication 
method that an incoming call is made with respect to the 
communication terminal, in case the iine memory indi- 

so cates that the communication terminal is currently busy 
through the voice communication method and the termi- 
nal information indicates that the terminal cannot per- 
form a simultaneous communication between the voice 
communication method and the packet communication 

55 method when the incoming call thus received is trans- 
mitted through the packet communication method. 

Further, according to the invention as defined in 
claim 16, there is provided a communication switching 
system for controlling communications performed 
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through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a , 
line memory indicating a communication state of the 5 
communication terminal for every one of the communi- 
cation methods and terminal information indicating 
whether or not the communication terminal can perform 
a simultaneous communication through the voice com- 
munication method and the packet communication 10 
method; read means for reading the line memory of the 
communication terminal and the terminal information 
from the data base when an incoming call is made with 
respect to the communication terminal; voice storage 
means for receiving and storing a communication infor- 15 
mation from the incoming call, in case the line memory 
indicates that the communication terminal is currently 
busy through the packet communication method and 
the terminal, information indicates that the terminal can- 
not perform a simultaneous communication between 20 
the voice communication method and the packet com- 
munication method when the incoming call thus 
received is transmitted through the voice communica- 
tion method; means for notifying the communication ter- 
minal that the communication information is stored in 25 
the voice storage means; and transmission means for 
transmitting the communication information stored in 
the voice storage means in accordance with instructions 
from the communication terminal. 

Further, according to the invention as defined in 30 
claim 17, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 35 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods and terminal information indicating 
whether or not the communication terminal can perform 40 
a simultaneous communication through the voice com- 
munication method and the packet communication 
method; read means for reading the line memory of the 
communication terminal and the terminal information 
from the data base when an incoming call is made with 45 
respect to the communication terminal; packet storage 
means for receiving and storing a communication infor- 
mation from the incoming call, in case the line memory 
indicates that the communication terminal is currently 
busy through the voice communication method and the so 
terminal information indicates that the terminal cannot 
perform a simultaneous communication between the 
voice communication method and the packet communi- 
cation method when the incoming call thus received is 
transmitted through the packet communication method; 55 
means for notifying the communication terminal that the 
communication information is stored in the packet stor- 
age means; and transmission means for transmitting 
the communication information stored in the packet 



storage means in accordance with instructions from the 
communication terminal. 

Further, according to the invention as defined in 
claim 18, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods and terminal information indicating 
whether or not the communication terminal can perform 
a simultaneous communication through the voice com- 
munication method and the packet communication 
method; read means for reading the line memory of the 
communication terminal and the terminal information 
from the data base when an incoming call is made with 
respect to the communication terminal; storage means 
for receiving and storing a voice communication infor- 
mation from the incoming call, in case the line memory 
indicates that the communication terminal is currently 
busy through the packet communication method, which 
is different from the voice communication method and 
the terminal information indicates that the terminal can- 
not perform a simultaneous communication through the 
voice communication method and the packet communi- 
cation method; and transmission means for transmitting 
the voice communication information stored in the stor- 
age means through the packet communication method. 

Further, according to the invention as defined in 
claim 19, there is provided a communication switching 
system for controlling communications performed 
through a voice communication method and a packet 
communication method by connecting and switching 
communication circuits between individual communica- 
tion terminals, comprising a data base for managing a 
line memory indicating a communication state of the 
communication terminal for every one of the communi- 
cation methods and terminal information indicating 
whether or not the communication terminal can perform 
a simultaneous communication through the voice com- 
munication method and the packet communication 
method; read means for reading the line memory of the 
communication terminal and the terminal information 
from the data base when an incoming call is made with 
respect to the communication terminal; and means for 
notifying, in order to perform a simultaneous communi- 
cation, that an incoming call is made with respect to the 
communication terminal, in case the line memory indi- 
cates that the communication terminal is currently busy 
through a communication method different from that 
through which the incoming call is made and the termi- 
nal information indicates that the communication termi- 
nal can perform a simultaneous communication through 
the voice communication method and the packet com- 
munication method. 

Further, according to the invention as defined in 
claim 20, the communication switching system com- 
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prises multiple switching centers corresponding to com- 
munication methods through which communications are 
performed between the communication terminals, and a 
subscribers' information managing center for perform- 
ing communication with the switching centers, the sub- 5 
scribers' information managing center comprising the 
data base; a control unit for reading and writing informa- 
tion with respect to the data base; and an interface unit 
for performing a communication between the control 
unit and each of the switching centers. u 

(Function) 

According to the invention of claim 1, the line mem- 
ory indicating the communication state of each commu- is 
nication terminal is written in the data base for every 
communication method by the write means. The read 
means reads the line memory relevant to one communi- 
cation terminal from the data base when a communica- 
tion request is made from other communication terminal 20 
to the afore-mentioned one communication terminal 
through one communication method. This makes it pos- 
sible for the judgment means to make a judgment as to 
whether or not the communication request should be 
allowed based on the line memory telling that the line is 2s 
busy by such and such communication method. 

Similarly, according to the invention of claim 2, in 
case the communication request should be allowed, the 
communication circuit between the afore-mentioned 
other communication terminal and the afore-mentioned 30 
communication terminal is connected. On the other 
hand, in case the communication request should not be 
allowed, an announcement information is transmitted to 
the other communication terminal, informing that the 
one communication terminal is currently busy. 35 

Similarly, according to the invention of claim 3, the 
communication switching system transmits the 
announcement information through the aforementioned 
one communication method by which the communica- 
tion request is made. Accordingly, the afore-mentioned 40 
other communication terminal can know that the afore- 
mentioned one communication terminal is currently 
busy. 

Similarly, according to the invention of claim 4, the 
line memory indicating the communication state of each 45 
communication terminal is written in the data base for 
every communication method. When a communication 
request is made to the afore-mentioned one communi- 
cation terminal from the afore-mentioned other commu- 
nication terminal through one communication method, a so 
line memory relevant to the afore-mentioned one com- 
munication terminal is read from the data base. By this, 
a judgment is made as to whether or not the communi- 
cation request should be allowed based on the line 
memory relevant not only to the one communication ss 
method but also to other communication methods. 
When the judgment result is negative, an announce- 
ment is made to the afore-mentioned other communica- 
tion terminal through the one communication method, 



informing that the afore-mentioned one communication 
terminal is currently busy. 

Similarly, according to the inventions of claims 5 
and 7, a line memory indicating a communication state 
of the communication terminals is preliminarily man- 
aged in the data base for every one of the communica- 
tion methods, and the line memory of the 
communication terminal is from the data base when an 
incoming call is made with respect to the communica- 
? tion terminal through the second communication 
method, which is different from the first communication 
method. The presence of an incoming call through the 
afore-mentioned other communication method is 
informed to the other communication terminal through 
' the communication method by which a communication 
is undergoing. Thereafter, upon receipt of instructions 
for changing the communication from the communica- 
tion terminal, the incoming call through the second com- 
munication method is connected. 

Similarly, according to the inventions of claims 6 
and 7, the terminal information indicating whether or not 
the communication terminal can perform a simultane- 
ous communication through multiple communication 
methods is further managed in the data base. The line 
memory and the terminal information is read from the 
data base when an incoming call is made with respect 
to the communication terminal by the second communi- 
cation method which is different from the first communi- 
cation method. The presence of the incoming call by 
other communication method is notified, through the 
communication method by which a communication is 
undergoing, in case the line memory indicates that the 
communication terminal is currently busy through a 
communication method different from that through 
which the incoming call is made and the terminal infor- 
mation indicates that the communication terminal can- 
not perform a simultaneous communication through 
multiple communication methods. Thereafter, upon 
receipt of instructions for changing the communication 
from the communication terminal, the incoming call by 
the second communication method is connected. 

Similarly, according to the invention of claim 8, the 
line memory and the terminal information is read from 
the data base when an incoming call is made by the 
second communication method which is different from 
the first communication method, and the communica- 
tion information received by the second communication 
method is stored, in case the line memory indicates that 
the communication terminal is currently busy and the 
terminal information indicates that the communication 
terminal cannot perform a simultaneous communication 
through multiple communication methods. Then, the 
fact that the communication information has been 
stored is informed to the communication terminal. Then, 
in accordance with the instructions from the communi- 
cation terminal, the stored communication information is 
transmitted to the communication terminal. 

Similarly, according to the invention of claim 9, the 
line memory of the communication terminal and the ter- 
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minal information, is read from the data base when an 
incoming call is made with respect to the communica- 
tion terminal which is currently busy by the second com- 
munication method which is different from the first 
communication method through which the communica- 
tion is undergoing, and the communication information 
received by the second communication method is 
stored, in case the line memory indicates that the com- 
munication terminal is currently busy and the terminal 
information indicates that the communication terminal 
cannot perform a simultaneous communication through 
multiple communication methods. The stored communi- 
cation information is transmitted to the communication 
terminal through the first communication method. 

Similarly, according to the invention of claim 10, the 
line memory of the communication terminal and the ter- 
minal information is read from the data base when an 
incoming call is made with respect to the communica- 
tion terminal through the second communication 
method which is different from the first communication 
method by which the communication is undergoing. 
Then, the fact that an incoming call is made with respect 
to the communication terminal is informed in order to 
perform a simultaneous communication, in case the line 
memory indicates that the communication terminal is 
currently busy and the terminal information indicates 
that the communication terminal can perform a simulta- 
neous communication through multiple communication 
methods. 

Brief Description of Drawings 

Fig. 1 is a block diagram showing a communication 
network, in which communication messages can be 
transmitted by multiple communication methods, 
according to one embodiment of the present inven- 
tion; 

Fig. 2 is a conceptual view for explaining voice line 
memory AB and packet line memory PB managed 
in a data base: 

Fig. 3 is a block diagram showing a communication 
switching system according to the first embodiment 
of the present invention; 

Fig. 4 is a sequence diagram for explaining opera- 
tion of the first embodiment; 
Fig. 5 is a flow chart for explaining operation of a 
voice receipt notice control unit according to the 
first embodiment; 

Fig. 6 is a block diagram of a communication 
switching system according to the second embodi- 
ment of the present invention; 
Fig. 7 is a sequence diagram for explaining opera- 
tion for changing the mode of operation to a voice 
mode for an incoming voice communication accord- 
ing to the second embodiment; 
Fig. 8 is a sequence diagram for explaining opera- 
tion for connecting the incoming voice communica- 
tion to an storage equipment according to the 
second embodiment; 



Fig. 9 is a sequence diagram for explaining opera- 
tion for converting an incoming voice communica- 
tion to a voice mail and then transmitting the same 
according to the second embodiment; 
5 Fig. 10 is a block diagram of a communication net- 
work, in which communication messages can be 
transmitted by multiple communication methods, 
according to the third embodiment of the present 
invention; 

10 Fig. 11 is a block diagram of a communication 
switching system according to the third embodi- 
ment; 

Fig. 12 is a flow chart showing operation for receiv- 
ing an incoming voice communication according to 
15 the third embodiment; and 

Fig. 13 is a flow chart showing operation of for 
receiving an incoming packet communication 
according to the third embodiment. 

20 Best Mode for Carrying Out the Invention 

1 . First Embodiment 

A. Constitution of First Embodiment 

25 

The outline of a constitution of a mobile communi- 
cation network according to the first embodiment of the 
present invention, as well as the content of a data base 
as its main component element, will now be described 

30 with reference to Figs. 1 and 2, respectively. 

In Fig. 1. reference numerals 1 and 4 respectively 
denote communication terminals usable in a mobile 
communication. The communication terminals 1 and 4 
used in this embodiment are mobile telephones, 

35 respectively. The communication terminals 1 and 4 are 
applicable to both the voice communication method and 
packet communication method. For performing the 
packet communication method, a data exchange is 
made with respect to a data terminal through data 

40 input/output terminals, not shown. It should be noted 
that many communication terminals (not shown) other 
than the terminals 1 and 4 exist for performing commu- 
nications in accordance with necessity. 

Reference numeral 2 denote a voice communica- 

45 tion switching center which is exclusively designed for a 
voice communication. The voice communication switch- 
ing center 2 is operated to judge whether or not a voice 
communication request from one of the communication 
terminals should be allowed and then switch the voice 

so communication line from one to another based on the 
judgment. Reference numeral 5 denotes a packet com- 
munication switching center which is exclusively 
designed for a packet communication. The packet com- 
munication switching center 5 is operated to judge 

55 whether or not a packet communication request from 
one of the communication terminals should be allowed 
and then switch the packet communication line from one 
to another based on the judgment. The voice communi- 
cation switching center 2 is operated to transmit and 
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receive a voice information with respect to other voice 
communication switching centers through other net- 
works, not shown. On the other hand, the packet com- 
munication switching center 5 is also operated to 
transmit and receive a package information with respect 
to another packet communication switching center 
through another network, not shown. 

Reference numeral 30 denotes a data base in 
which managed are various data which indicate com- 
munication states of individual communication termi- 
nals. The data managed in this data base 30 include 
location information indicating the areas to which the 
individual communication terminals visit, and other 
information such as a voice line memory AB indicating 
whether or not a voice communication is undergoing, a 
packet line memory PB indicating whether or not a 
packet communication is undergoing, and a terminal 
information TB indicating whether or not a simultaneous 
communication should be allowed. Accordingly, it 
becomes possible for the voice communication switch- 
ing center 2 and the packet communication switching 
center 5 to know the states of the individual communica- 
tion terminals by accessing to the data base 30. It 
should be noted that in case simultaneous communica- 
tion should not be allowed between different communi- 
cation methods at all, it is not necessary to manage the 
terminal information TB. In the first embodiment, since 
no simultaneous communication should be allowed, the 
terminal information TB is not managed in the data base 
30. However, in the second and the third embodiment to 
follow, there are some instances where a simultaneous 
communication should be allowed, and therefore the 
terminal information TB is managed in the data base 30. 

The voice line memory AB and the packet line 
memory PB will now be described with reference to Fig. 
2. Fig. 2(A) shows information about voice communica- 
tions managed in the data base 30. This information is 
provided to each communication terminal. As illus- 
trated, an 8-bits storage area is plotted to each commu- 
nication terminal. In this case, the first bit is for the voice 
line memory AB. If this bit is "0", it indicates that a voice 
communication is undergoing (i.e., communication line 
is busy), and if "1", it indicates that no voice communica- 
tion is undergoing (i.e., communication line is "idle"). 

Similarly, Fig. 2(B) shows information about packet 
communications managed in the data base 3. This 
information is provided to each communication terminal. 
As illustrated, an 8-bit storage area is plotted to each 
communication terminal. The first bit is for the packet 
line memory PB. If this bit is "0", it indicates that a 
packet communication is undergoing (i.e., communica- 
tion line is busy), and if "1", it indicates that no packet 
communication is undergoing (i.e., communication line 
is not-busy). The remaining bits are empty bits reserved 
for future extensibility. 

The voice communication switching center 2 will 
now be described. Fig. 3 is a block diagram showing 
detailed constitutions of the voice communication 
switching center 2 and the packet communication 



switching center 5. In this Figure, reference numeral 20 
denotes a voice line controller 20. This voice line con- 
troller is operated to specify the communication terminal 
of the other party in accordance with a voice communi- 

5 cation request from the communication terminal and 
judge whether or not the voice communication request 
should be allowed based on the voice tine memories AB 
and the packet line memory PB. In case the voice com- 
munication request should be allowed, a voice line of 

io the communication terminal requesting the voice com- 
munication is connected to a voice line of the communi- 
cation terminal which is allowed to receive a voice 
communication, and the voice communication lines are 
disconnected when the communication is over. 

is Reference numeral 21 denotes data exchange 
device. This data exchange device 21 is operated to 
read and write information about voice communications 
with respect to the data base 30 and read information 
about packet communications from the data base 30. In 

20 this way, information about a voice communication and 
a packet communication is read from the data base 30 
and therefore, it is not only the voice line memory AB but 
also the packet line memory PB that are taken into the 
voice communication switching center 2. 

25 Reference numeral 23 denotes an announcement 
information producing device. This announcement infor- 
mation producing device 23 is operated to produce an 
announcement information informing that a communi- 
cation cannot be performed in case the other party is 

30 currently busy. Reference numeral 22 denotes a voice 
incoming signal acknowledgement notice controller. 
This voice incoming signal acknowledgement notice 
controller 22 is operated to perform such procedures 
that are to be performed when the voice communication 

35 request is not accepted. Specifically, it instructs the 
announcement information producing device 23 to pro- 
duce an announcement information. 

The packet communication switching center 5 will 
now be described. Reference numeral 50 denotes a 

40 packet line controller. This packet line controller 50 is 
operated to detect a generation of a packet incoming 
signal and specify the communication terminal of the 
other party in accordance with a packet communication 
request from the communication terminal. Further, the 

45 packet line controller 50 makes a decision whether or 
not the packet communication request should be 
allowed based on the voice line memory AB and the 
packet line memory PB. In case the packet communica- 
tion request should be allowed, the packet line controller 

so 50 connects the packet line of the communication termi- 
nal which requests the packet communication to that of 
the communication terminal which can receive the 
packet communication and disconnects the packet line 
when the communication is finished. Reference 

55 numeral 51 denotes a data exchange device. The 
packet line controller 50 is operated to read and write 
the information relevant to the packet communication 
with respect to the data base 30. The packet line con- 
troller 50 reads the information relevant to the voice 
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communication from the data base 30. Reference 
numeral 52 denotes a packet incoming signal acknowl- 
edgement notice controller which corresponds to the 
voice incoming signal acknowledgement notice control- 
ler 22. The procedure necessary for a case where the 5 
communication request should not be allowed is exe- 
cuted by this packet incoming signal acknowledgement 
notice controller 52. 

B. Operation of the First Embodiment 

Operation of the first embodiment will now be 
described with reference to Figs. 4 and 5. Like parts of 
Figs. 1 and 3 are denoted by like reference numerals 
and description thereof is omitted. 

In Fig. 4, presuming that the communication termi- 
nal 4 is currently busy with other communication termi- 
nal, not shown, through a packet communication 
method, the packet line controller 50 notifies the packet 
communication incoming call acknowledgement notice 
to the data exchange device 51 prior to start of this com- 
munication. The data exchange device 51 transmits the 
packet line memory PB to the data base 30, informing 
that the communication terminal 4 is currently busy with 
a packet communication. When the data base 30 
receives this communication terminal state information, 
the packet line memory PB is managed in a storage 
area which is assigned to the communication terminal 
4. As a consequence, the packet line memory PB rele- 
vant to the communication terminal 4 becomes "0" 
which indicates that a packet communication is under- 
going. Since no voice communication is undergoing, the 
voice line memory AB relevant to the voice communica- 
tion is kept "1" which indicates that the communication 
line is "not-busy". Accordingly, by accessing to the data 
base 30, the communication state of the communication 
terminal 4 relevant not only to the voice communication 
but also to the packet communication can be known. 

Next, in case the communication terminal 4 is cur- 
rently busy with a packet communication, let us pre- 
sume that the communication terminal 1 requests a 
voice communication to the communication terminal 4. 

First, when the communication terminal 1 requests 
a voice communication (see P1 of Fig. 4), a voice 
incoming signal is generated at the voice line controller 
20 in the voice communication switching center 2. When 
the voice line controller 20 detects the voice incoming 
signal, the voice line controller 20 transmits a communi- 
cation terminal state request to the data switching 
device 21 in order to know the communication state of 
the communication terminal 4 as the other party. Upon 
receipt of this request, the data switching device 21 
transmits a communication terminal state request to the 
data base 30. The data base 30 reads the voice and 
packet line memories AB, PB relevant to the communi- 
cation terminal 4 and transmits the same to the voice 
line controller 20 through the data switching device 21 
as a communication terminal state response. 

Then, the voice line controller 20 makes a decision 



whether or not the voice communication line should be 
connected based on the voice and packet line memo- 
ries AB, PB. In this case, since the communication ter- 
minal of the other party is currently busy with the packet 
communication, the voice line controller 20 notifies a 
regulating procedure request to the voice incoming sig- 
nal acknowledgement notice controller 22. In this case, 
the voice incoming signal acknowledgement notice con- 
troller 22 notifies an announcement information trans- 
mission request to the announcement information 
producing device 23. 

The terms "announcement information" used here 
refers to information for informing that the other party is 
currently busy, such as a voice message saying, for 
example, as "the parson whom you call is currently busy 
with a packet communication and therefore cannot 
receive your voice call". If such a voice message, which 
indicates the communication method through which the 

other party is currently busy as " currently busy with a 

packet communication ", the transmitter side can 

know the communication method in use. Thus, this is 
useful for the transmitter side to guess an approximate 
waiting time, etc. 

When the announcement information producing 
device 23, which has received the announcement infor- 
mation transmission request, notifies a line connection 
request to the voice line controller 20, the voice line con- 
troller 20 connects a voice circuit between the commu- 
nication terminal 1 and the announcement information 
producing device 23. Thereafter, the announcement 
information producing device 23 transmits an 
announcement information to the communication termi- 
nal 1 through the voice line controller 20. To confirm the 
connection of the circuit, a line connection complete 
response (not shown) is transmitted from the voice line 
controller 20 to the announcement information produc- 
ing device 23. Similarly, to confirm the announcement 
information, an announcement information transmission 
start response (not shown) is transmitted from the 
announcement information producing device 23 to the 
voice incoming signal acknowledgement notice control- 
ler 22. 

In this way, the user of the communication terminal 
1, who has transmitted the voice communication 
request to the communication terminal 4, can know from 
the response by the voice communication method, tell- 
ing that the communication terminal 4 is currently busy 
with a packet communication and therefore cannot 
receive a new communication. 

The description hereinbefore made is based on an 
assumption that the other party is currently busy with a 
packet communication. The procedures are different in 
case the other party is currently idle with a communica- 
tion or the other party is currently busy with a voice com- 
munication. Therefore, a general operation of the voice 
line controller 20 which has received the communication 
terminal state response will be described with reference 
to the flow chart of Fig. 5. When a voice incoming signal 
is generated, the operation is started and the process 
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proceeds to Step S1 . In Step S1 , a judgment is made as 
to whether or not the communication terminal is cur- 
rently busy with a voice communication with reference 
to the voice line memory AB. That is, in case the voice 
line memory AB is "0", the communication terminal is 
currently busy with a voice communication, therefore, 
"YES" is selected and busy tone is transmitted to the 
communication terminal 1 by a known means. In con- 
trast, in case the voice line memory AB is "1", the com- 
munication terminal is currently idle with a 
communication and therefore, "NO" is selected. Then, 
the process proceeds to Step S2. 

In Step S2, a judgment is made as to whether or not 
the communication terminal is currently busy with a 
packet communication with reference to the packet line 
memory PB. That is, in case the packet line memory PB 
is "V\ the communication terminal is currently idle with 
a packet communication, and therefore, "NO" is 
selected. In this case, since both the voice communica- 
tion and packet communication are currently idle, the 
voice line controller 20 connects the voice circuits of the 
communication terminals 1,4. In contrast, in case the 
packet line memory PB is "0", the communication termi- 
nal is currently busy with a packet communication and 
therefore, "YES M is selected. Then, the process pro- 
ceeds to Step S3. 

In Step S3, the voice line controller 20 notifies a 
regulating procedure request to the voice incoming sig- 
nal acknowledgement notice controller 22. The voice 
incoming signal acknowledgement notice controller 22, 
which has received this request, notifies an announce- 
ment information request to the announcement informa- 
tion producing device 23. Thereafter, the 
announcement information producing device 23 trans- 
mits the announcement information to the communica- 
tion terminal 1 through the voice line controller 20. 

In this way, the voice line controller 20 can appropri- 
ately execute the procedures with reference to the voice 
and packet line memories AB, PB. It should be noted 
that the sequence of Fig. 4 is a procedure in case the 
procedure of Step S3 is executed. 

2. Second Embodiment 

In the first embodiment, the fact that the other party 
is currently busy is notified to the communication termi- 
nal which has made a communication request (i.e., the 
communication terminal corresponding to the incoming 
call). On the other hand, in the second embodiment, a 
predetermined procedure to be described hereinafter is 
executed with respect to the communication terminal as 
the other party to which a communication request has 
been made (i.e., the incoming terminal to which the 
incoming call has been made). 

A. Constitution of Second Embodiment 

The second embodiment is also used in the mobile 
communication network of Fig. 1 as in the case with the 



first embodiment. A block diagram of the communica- 
tion switching system is shown in Fig. 6. In Fig. 6, like 
component parts of Fig. 3 are denoted by like reference 
numerals and description thereof is omitted. 

s Reference numeral 24 denotes a voice storage 
equipment. This voice storage equipment 24 is con- 
nected to a voice incoming signal acknowledgement 
notice controller 22. Voice information is stored in the 
voice storage equipment 24. In this example, voice is 

w temporarily stored in the voice storage equipment 24 in 
case the other party is currently busy with a packet com- 
• munication. After the communication is finished, the 
voice read from the voice storage equipment 24 is trans- 
mitted by the voice communication method. Reference 

is numeral 25 denotes a voice mail producing device. This 
voice mail producing device 25 is connected to the voice 
incoming signal acknowledgement notice controller 22 
and operated to convert voice information to data suita- 
ble for the packet communication method. This makes it 

20 possible to generate a voice mail by converting the 
voice information stored in the voice storage equipment 
24 and transmit the same by the packet communication 
method. Reference numeral 52 denotes a packet 
incoming signal acknowledgement notice controller. 

25 This packet incoming signal acknowledgement notice 
controller 52 is connected to a packet line controller 50 
and a data exchange device 51. The packet incoming 
signal acknowledgement notice controller 52 executes a 
procedure in case the packet communication is regu- 

30 lated. 

B. Operation of Second Embodiment 
B-1 : Notice of Voice incoming signal 

35 

A method of notice of a voice incoming signal in a 
communication switching system according to the sec- 
ond embodiment will now be described with reference 
to Fig. 7. When a voice incoming signal is made with 

40 respect to the communication terminal 4 (Step S200), 
the voice line controller 20 makes a communication ter- 
minal state request in order to search the state of the 
communication terminal 4 (S202). This communication 
terminal state request is delivered to the data base 30 

45 via the data switching device 21 (S204). Then, the data 
base 30 reads the voice and packet line memories AB, 
PB indicating whether or not the communication termi- 
nal 4 is currently busy with the packet communication 
and returns the same as a communication terminal 

so state response to the data switching device 21 of the 
voice communication switching center 2 (S202). The 
data switching device 21 transmits the received commu- 
nication terminal state response to the voice line con- 
troller 20 (S208). 

55 In this case, since a communication request is 
made with respect to the communication terminal 4 
through the voice communication method, it is neces- 
sary to regulate a simultaneous communication of the 
voice communication method and the packet communi- 
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cation method, in case the packet line memory PB in the 
communication terminal response indicates that the 
communication terminal 4 is currently busy with a 
packet communication. For this purpose, the voice line 
controller 20 notifies a regulating procedure request to 
the voice incoming signal acknowledgement notice con- 
troller 22 (S209). Upon receipt of this request, the voice 
incoming signal acknowledgement notice controller 22 
transmits a voice incoming signal acknowledgement 
notice to the data exchange device 51 of the packet 
communication switching center 5 through the data 
switching device 21 of a local terminal (S210, S212). 
Then, the data exchange device 51 transmits the voice 
incoming signal acknowledgement notice to the packet 
line controller 50 (S214). Thereafter, the packet line 
controller 50 transmits a voice incoming signal acknowl- 
edgement notice packet to the communication terminal 
4(S218). 

By Steps S200 through S218. the fact that an 
incoming call has been made by the voice communica- 
tion method to the communication terminal 4. Then, the 
packet communication is finished by the user's opera- 
tion of the communication terminal 4 (S220), and the 
communication method is shifted to the voice communi- 
cation method by connecting the communication termi- 
nal 4 to the voice circuit (S222), The sequence for 
connecting the voice circuit is known and description 
thereof is omitted. 

As mentioned above, the fact that an incoming call 
has been made through the voice communication 
method with respect to the communication terminal 4 
which is currently busy with a packet communication is 
notified by utilizing a packet in the packet communica- 
tion method, thereby enabling to ask the user to shift the 
mode of communication to the voice communication. 
Thus, it becomes possible to shift the communication 
mode to the voice communication method by the user's 
operation. 

In the above-mentioned embodiment, an incoming 
call is always notified through the packet communica- 
tion, in case a voice incoming signal has been made 
with respect to the communication terminal 4 which is 
currently busy with a packet communication. However, 
in the future, a communication terminal capable of a 
simultaneous communication between multiple commu- 
nication modes (for instance, between the voice com- 
munication method and the packet communication 
method) will come to be put into practice. As usual, an 
incoming call should be made to such a terminal by the 
voice communication method, even in case the packet 
communication is undergoing. For this purpose, the ter- 
minal information TB indicating whether or not each 
communication terminal can perform a communication 
in multiple communication modes is further managed in 
the data base 30. In case a voice incoming signal is 
made, the terminal information and the voice and packet 
line memories AB, PB are read from the data base 30. 
Only in case the fact that the communication terminal 4 
is currently busy through the packet communication 



method is indicated by the voice and packet line memo- 
ries AB PB and the fact that the communication terminal 
cannot perform a simultaneous communication through 
multiple communication methods is indicated by the ter- 
5 minal information TB, the incoming call acknowledge- 
ment notice (S200 through S218) may be made. 

B-2: Reproduction of Stored Voice 

10 A reproduction method of stored voice in a commu- 
nication switching system according to the second 
embodiment will now be described with reference to 
Fig. 8. When an incoming signal by the voice communi- 
cation method (voice incoming signal) is made with 

15 respect to the communication terminal 4 (S300), the 
voice line controller 20 issues a communication terminal 
state request to the data switching device 21 in order to 
search the state of the communication terminal 4 
(S302). Then, the data switching device 21, issues a 

20 communication terminal state request to the data base 
30 (S304). 

The data base 30 reads the voice and packet line 
memories AB, PB indicating whether or not the commu- 
nication terminal 4 is currently busy with a packet com- 

25 munication and returns the same to the data switching 
device 21 of the voice communication switching center 
2 as a communication terminal state response (S306). 
The data switching device 21 transmits the communica- 
tion terminal state response received from the data 

30 base 30 to the voice line controller 20 (S308). 

Here, in case the fact that the communication termi- 
nal 4 is currently busy with a packet communication is 
indicated by the packet line memory PB in the commu- 
nication terminal state response, the voice line control- 

35 ler 20 notifies a regulating procedure request to the 
voice incoming signal acknowledgement notice control- 
ler 22 (S309). Upon receipt of this request, the voice 
incoming signal acknowledgement notice controller 22 
transmits a voice storage request to the voice storage 

40 equipment 24 (S310). Then, the voice storage equip- 
ment 24 stores the voice received from the voice circuit 
(S312). The voice line controller 20 also transmits a 
voice incoming signal information to the data exchange 
device 51 of the packet communication switching center 

45 5 through the data switching device 21 of the local ter- 
minal (S314, S316). Then, the data exchange device 51 
transmits a voice call acknowledgement notice to the 
packet tine controller 50 (S318). Thereafter, the packet 
line controller 50 transmits a voice incoming signal 

so acknowledgement notice packet to the communication 
terminal 4 and requests that the user reproduces the 
voice connected to and stored in the voice storage 
equipment 24 by the user after the packet communica- 
tion has been finished is reproduced. This request may 

55 be a notice which merely notifies the fact that a voice, 
which is addressed to the communication terminal 4 is 
recorded, to the communication terminal 4 (S322). 
When the packet communication is finished (S324), the 
voice stored in the voice storage equipment 24 is repro- 



11 



21 



EP 0 758 175 A1 



22 



duced and transmitted to the communication terminal 4 
by means of an input from a control panel of the com- 
munication terminal 4 (S324). 

In this embodiment, as one example of the "com- 
munication information" defined in the appended 
claims, a voice received by the voice communication 
method is used, and as one example of the "storage 
means", the voice storage equipment 24 is used. How- 
ever, it should be noted that the scope of the present 
invention should not be limited to such an embodiment 
and that any optional "communication information" 
which can be obtained by communication may be stored 
in the "storage means". As such "communication infor- 
mation", there can be listed, for example, facsimile 
image information, movie picture information and the 
like. 

Also, an arrangement is acceptable in which, as in 
the case with the voice incoming signal acknowledge- 
ment notice mentioned above, the voice and packet line 
memories AB, PB and the terminal information TB of 
the communication terminal 4 are managed in the data 
base 30, and the communication information is stored 
only in case the communication terminal 4 is currently 
busy through a communication method different from 
the communication method of the incoming signal and a 
simultaneous communication cannot be made by multi- 
ple communication methods. 

B-3: Transmission of Voice Mail 

A method for transmitting a voice mail in a commu- 
nication switching system according to the second 
embodiment will now be described with reference to 
Fig. 9. When a voice incoming signal is made with 
respect to the communication terminal 4 (S400), the 
voice line controller 20 issues a communication terminal 
state request to the data switching device 21 in order to 
search the state of the voice storage equipment 24 
(S402). The data switching device 21, in turn, transmits 
the communication terminal state request to the data 
base 30 (S404). The data base 30 reads the voice and 
packet line memories AB, PB indicating whether or not 
the communication terminal 4 is currently busy with a 
packet communication and returns the same to the data 
switching device 21 of the voice communication switch- 
ing center 2 by the communication terminal state 
response (S406). The data switching device 21 trans- 
mits the communication terminal state response to the 
voice line controller 20 (S408). Thereafter, the voice line 
controller 20 notifies a regulating procedure request to 
the voice incoming signal acknowledgement notice con- 
troller 22 (S409). 

'Here, in case the packet line memory PB in the 
communication terminal state response indicates that 
the communication terminal 4 is currently busy with a 
packet communication, the voice incoming signal 
acknowledgement notice controller 22 returns the voice 
storage request to the voice storage equipment 24 
(S410). Upon receipt of this request, the voice storage 



equipment 24 stores the voice in response to the voice 
incoming signal (S412). The voice storage equipment 
24 in which t the voice has been stored transmits the 
voice mail production request arid the stored voice infor- 

5 mation to the voice mail producing device 25 (S414). 
Then, the voice storage equipment 24 produces a voice 
mail utilizing the received voice information, includes 
the same in a voice mail transmission request and 
transmits the same to the voice line controller 20 

w (S416). 

The voice line controller 20 transmits the voice mail 
transmission request including the voice information to 
the data exchange device 51 of the packet communica- 
tion switching center 5 through the data switching 

is device 21 of the local terminal (S418, S420). The data 
exchange device 51 transmits the voice mail transmis- 
sion request including the voice information to the 
packet line controller 50 (S422). Upon receipt of this 
request, the packet line controller 50 transmits a voice 

20 mail to the communication terminal 4 (S426), request- 
ing that the user reproduces the voice mail. 

Also in this procedure, as in the case with the repro- 
duction of the stored voice or the acknowledgement 
notice of the voice incoming signal, the terminal infor- 

25 mation TB indicating whether or not the communication 
terminal can simultaneously perform communications 
by multiple communication methods is managed in the 
data base 30. In case the voice and packet line memo- 
ries AB, PB managed in the data base 30 indicate that 

30 the communication terminal is currently busy by a differ- 
ent communication method from that of the incoming 
call and the terminal information TB indicates that the 
. communication terminal cannot simultaneously perform 
communications by multiple communication methods, a 

35 voice mail may be transmitted by means of the proce- 
dures of Step S409 through S428. 

Also, in Step S426, an incoming call of a voice mail 
is notified to the communication terminal 4 first and then 
the voice mail may be transmitted to the communication 

40 terminal 4 in accordance with the request from the com- 
munication terminal 4. 

3. Third Embodiment 

45 The third embodiment relates to a mobile communi- 
cation network in which the first and second embodi- 
ments are combined. 

A. Constitution of Third Embodiment 

50 

A mobile communication network according to this 
third embodiment is shown in Fig. 10. Like component 
parts of Fig. 1 are denoted by like reference numerals 
and description thereof is omitted. In the above-men- 
55 tioned first and second embodiments, the data base 30 
is connected to the voice communication switching 
center 2 and the packet communication switching 
center 5 (see Fig. 1). More specifically, the data base 30 
is installed in a measuring device 3 as shown in Fig. 10. 
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In this case, the measuring device 3 includes a control 
unit 31 and an interface unit 32. The control unit 31 con- 
trols the write and read of information with respect to the 
data base 30, whereas the interface unit 32 exchanges 
information with the voice communication switching 
center 2 and the packet communication switching 
center 5. 

Detailed constitutions of the voice communication 
switching center 2 and the packet communication 
switching center 5 according to the third embodiment 
are shown in Fig. 1 1 . Like component parts of Figs. 3, 6 
and 10 are denoted by like reference numerals and 
description thereof is omitted. Reference 53 denotes an 
error information producing device 53, in which an error 
massage suitable for the packet communication method 
is produced. Reference numeral 54 denotes a voice 
information producing device in which a voice informa- 
tion indicating that a packet communication request is 
made is produced. Reference numeral 55 denotes a 
packet storage equipment in which packet data from the 
communication terminal are appropriately stored. The 
error information producing device 53, the voice infor- 
mation producing device 54 and the packet storage 
equipment 55 are all connected to the packet incoming 
signal acknowledgement notice controller 52 and exe- 
cute correct procedures under the control of the packet 
incoming signal acknowledgement notice controller 52, 
in case a regulating procedure for a simultaneous com- 
munication is required. 

B. Operation of Third Embodiment 

B-1 : Operation in Case Voice incoming signal is Made 

Operation in case a voice incoming signal is made 
will now be described with reference to Fig. 12. In this 
case, the communication .terminal 1 makes a communi- 
cation request through the voice communication 
method. A communication request is made with respect 
to the voice communication switching center 2 first, and 
a voice incoming is generated at the voice line controller 
20 (Step Sa1). 

Here, in case the other party to whom the commu- 
nication request of the communication terminal 1 is 
made is the communication terminal 4, a judgment of a 
communication state of the communication terminal 4 is 
made (Step Sa2). In this procedure, a communication 
terminal state request is made with respect to the data 
switching device 21 from the voice line controller 20. 
When this request is transmitted to the control unit 31 
through an interface unit 32 of a subscriber's informa- 
tion managing center 3, the control unit 31 reads the 
voice and packet line memories AB, PB and the termi- 
nal information TB relating to the communication termi- 
nal 4 from the data base 30 and transmits the same to 
the voice line controller 20 but in a reversed way. The 
voice line controller 20 makes a judgment of the state of 
the communication terminal 4 with reference to the. 
voice and packet line memories AB.PB and the terminal 



information TB. 

First, if both the voice and packet line memories AB, 
PB are "0", the communication terminal 4 is currently 
busy with a simultaneous communication with the voice 

5 communication and the packet communication. In this 
case, the process proceeds to Step Sa3 where the con- 
necting procedure of busy tone is made with respect to 
the communication terminal 1 . In this case, busy tone is 
transmitted from the voice line controller 20 to the com- 

10 munication terminal 1 . 

Then, if the voice line memory AB of the communi- 
cation terminal 4 is "0" indicating that the terminal 4 is 
currently busy with a voice communication and the 
packet line memory PB is "1" indicating that the commu- 

15 nication terminal 4 is idle with a packet communication, 
the process proceeds to Step Sa4 where the connecting 
procedure of the busy tone, etc. is executed with 
respect to the communication terminal 1. In this case, 
the transmission of the busy tone is the same as Step 

20 Sa3. 

If the packet line memory PB of the communication 
terminal 4 is "0" indicating that the communication ter- 
minal 4 is currently busy with a packet communication 
and the voice line memory AB is "1" indicating that the 

25 communication terminal 4 is idle with a voice communi- 
cation, the process proceeds to Step Sa5 where a judg- 
ment is made as to whether or not a simultaneous 
communication can be made based on the terminal 
information TB of the communication terminal 4. If the 

30 terminal information TB indicates that a simultaneous 
communication can be made, the judgment is made 
"YES" and the process proceeds to Step Sa6 where the 
simultaneous communication procedure is executed. In 
this case, the voice communication switching center 2 

35 pages the communication terminal 4, and a voice com- 
munication is performed between the communication 
terminal 1 and the communication terminal 4. In con- 
trast, if the terminal information TB indicates that a 
simultaneous communication cannot be made, the 

AO judgment is made "NO" and the process proceeds to 
Step Sa7 where the various regulating procedures such 
as transmission of an announcement information, trans- 
mission of an stored voice, transmission of a voice mail 
and the like are executed under the control of the voice 

45 incoming signal acknowledgement notice controller 22 
as in the case with the first and second embodiments. 

If both the voice and packet line memories AB.PB of 
the communication terminal 4 are "1" indicating that the 
communication terminal 4 is currently empty, the proc- 

so ess proceeds to Step Sa8 where the connecting proce- 
dure of the voice circuits is executed. In this case, the 
voice communication switching center 2 pages the com- 
munication terminal 4, and a communication circuit is 
connected between the communication terminal 4 and 

55 the communication terminal 1 . 

In this way, when a voice incoming signal is 
received, a judgment is made with respect to the state 
of the communication terminal of the other party (i.e., 
the terminal to which an incoming call was made) based 
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on the voice line memories AB, packet line memories 
PB and the terminal information TB relating to this com- 
munication terminal. Thereafter any procedure is exe- 
cuted based a result of this judgment, a competition 
occurrable between different communication methods s 
can appropriately be regulated and controlled. 

B-2: Operation in Case Packet incoming signal is Made 

Operation in case a packet incoming signal is made 10 
will now be described with reference to Fig. 13. In this 
case, the communication terminal 1 makes a communi- 
cation request through the packet communication 
method. First, a communication request is made with 
respect to the packet communication switching center 5, is 
and a packet incoming signal is generated at the packet 
line controller 50 (Step Sb1). 

Here, if the other party to which the communication 
terminal 1 has made a communication request is the 
communication terminal 4, a communication terminal 20 
state judgment is made with respect to the communica- 
tion terminal 4 (Step Sb2). In this procedure, a commu- 
nication terminal state request is made with respect to 
the data exchange device 51 from the packet line con- 
troller 50. When this request is transmitted to the control 2$ 
unit 31 through the interface unit 32 of the subscriber's 
information managing center 3, the control unit 31 reads 
the voice and packet line memories AB, PB and the ter- 
minal information TB relating to the communication ter- 
minal 4 from the data base 30 and transmits those data, 30 
i.e., line memories, etc., to the packet line controller 50 
through the opposite steps of procedures. Then, the 
packet line controller 50 makes a judgment on the state 
of the communication terminal 4 based on the voice and 
packet line memories AB, PB and the terminal informa- 35 
tion TB. 

First, if both the voice and packet line memories 
AB,PB of of the voice of the communication terminal 4 
are "0", the communication terminal 4 is currently busy 
with a simultaneous communication between the voice 40 
communication and the packet communication. A 
packet communication can be made with multiple com- 
munication terminals during the time a packet communi- 
cation is undergoing. In this case, the process proceeds 
to Step Sb3 where the packet transmission procedure is 45 
executed with respect to the communication terminal 4. 

If the voice line memory AB of the communication 
terminal 4 is "0" indicating that the communication ter- 
minal 4 is currently busy with a voice communication 
and the packet line memory PB is "1 " indicating that the so 
communication terminal 4 is currently idle with a com- 
munication, the process proceeds to Step Sb4 where a 
judgment is made as to whether or not a simultaneous 
communication can be made based on the terminal 
information TB of the communication terminal 4. If the ss 
terminal information TB indicates that a simultaneous 
communication can be made, the judgment is made 
"YES", and the process proceeds to Step Sb5 where 
the simultaneous communication procedure is exe- 



cuted. In this case, the packet communication switching 
center 5 pages the communication terminal 4, and a 
packet communication is performed between the com- 
munication terminal 1 and the communication terminal 
4. 

In contrast, if the terminal information TB indicates 
that a simultaneous communication cannot be made,, 
the judgment is made "NO" and the process proceeds 
to Step Sb6 where the various regulating procedures 
such as error return and the like are executed under the 
control of the packet incoming signal acknowledgement 
' notice controller 52. The various regulating procedures 
include the followings. 

An error message generated at the error informa- 
tion producing device 53 is transmitted through the 
packet line controller 50 to the communication terminal 
1 which has made a communication request through the 
packet communication method. This error message is 
data indicating that the communication terminal 4 is cur- 
rently busy and therefore cannot receive a communica- 
tion. This error message is transmitted by the packet 
communication method. By this, the user of the commu- 
nication terminal 1 can know that a packet communica- 
tion cannot be made currently. 

With respect to the communication terminal 4 which 
is currently busy by the voice communication method, a 
voice information generated at the voice information 
producing device 54 is transmitted to the voice commu- 
nication switching center 2 via the data exchange 
devices. 51, 21, and this voice information is further 
transmitted to the communication terminal 4 through the 
voice line controller 20 by the voice communication 
method. This voice information is an analog signal and 
indicates that a packet communication request is made 
by the communication terminal 1. Accordingly, the user 
of the communication terminal 4 can rapidly shift to the 
packet communication with the communication terminal 
1 as soon as the voice communication is finished. 

The packet data from the communication terminal 1 
may be stored in the packet storage equipment 55. In 
that case, when a regulating procedure request is noti- 
fied to the packet incoming signal acknowledgement 
notice controller 52 from the packet line controller 50, 
the packet incoming signal acknowledgement notice 
controller 52, in turn, notifies a packet storage request 
to the packet storage equipment 55. Upon receipt of this 
request, the packet storage equipment 55 stores packet 
data from the communication terminal 1. When the 
packet incoming signal acknowledgement notice con- 
troller 52 makes a voice information production request 
with respect to the voice information producing device 
54, a voice information informing that the packet data 
have been stored is produced. Thereafter, the voice 
information is transmitted to the voice communication 
switching center 2 through the data exchange devices 
51, 21 and further to the communication terminal 4 
through the voice line controller 20. When a packet data 
reproduction request is made with respect to the packet 
communication switching center 5 by the communica- 



14 

BNSDOCID: <EP 07581 75A1_t_> 



27 



EP 0 758 175 A1 



28 



tion terminal 4 after the voice communication of the 
communication terminal 4 is finished, packet data are 
read from the packet storage equipment 55, and the 
packet data are then transmitted to the communication 
terminal 4. By this, it becomes possible even for such a 5 
terminal with which the communication terminal 4 can- 
not make a simultaneous communication to assuredly 
receive the packet data. 

Next, if the packet line memory PB of the communi- 
cation terminal 4 is "0" indicating that the communica- 10 
tion terminal 4 is currently busy with a packet 
communication and the voice line memory AB is T 
indicating that the communication terminal 4 is not cur- 
rently busy, the process proceeds, as in the case with 
the Step Sb5, to Step Sb7 where the packet transmis- 
sion procedure is executed with respect to the commu- 
nication terminal 1. 

If both the voice and packet line memories AB, PB 
of the voice of the communication terminal 4 are "1" 
indicating "empty", the process proceeds to Step Sb8 20 
where the procedure for connecting the packet circuit. In 
this case, the packet communiction switching center 5 
pages the communication terminal 4, and a communi- 
cation circuit is connected between the communication 
terminal 4 and the communication terminal 1 . 25 

In this way, when a packet incoming signal is 
received, a judgment is also made, as in the case where 
a voice incoming signal was received, with respect to 
the state of the communication terminal of the other 
party (i.e., the communication terminal to which a com- 30 
munication call was made) based on 1, the voice and 
packet line memories AB, PB and 2, the terminal infor- 
mation TB relating to this communication terminal. 
Thereafter any procedure is executed based a result of 
this judgment, a competition occurrable between differ- 35 
ent communication methods can appropriately be regu- 
lated. 

4. Modified Embodiment 

40 

The present invention should not be limited to the 
above-mentioned embodiments. Various modifications 
can be made, for example, as follows. 

In the above-mentioned embodiments, a mobile 
station, in which a communication is performed by radio, 45 
is employed as one example of the communication ter- 
minal. It goes without saying, however, that the present 
invention is likewise applicable to a communication ter- 
minal which is used in multiple communication methods 
by wire. so 

In the above-mentioned embodiments, a voice 
communication method and a packet communication 
method are taken up as one example of the communi- 
cation method. However, since the present invention is 
intended to regulate the competition between different 55 
communication methods, the communication methods 
employable in this invention are, of course, not limited in 
type and form, as well as in number. For example, the 
present invention can be applied to a communication 



between communication methods in which different fre- 
quency bands are used, between communication meth- 
ods in which a communication is performed by wire, or 
between a PHS type communication method and other 
mobile communication method. The terms "incoming 
cair is generally used as an incoming signal by a voice 
communication method. However, in this specification, it 
is used to refer to an incoming signal by any optional 
communication method such as a packet communica- 
tion method or the like. 

In the above-mentioned embodiments, the descrip- 
tion was made such that the communication terminals 1 
and 4 correspond to the voice communication method 
and the packet communication method. However, all the 
communication terminals are, of course, not necessarily 
required to correspond to all the communication meth- 
ods. In such a case, an announcement information to be 
transmitted to a communication terminal which has 
made a communication request may be transmitted by a 
communication method which is allowed to the commu- 
nication terminal. If it is arranged such that an 
announcement information is transmitted by a commu- 
nication method through which the communication 
request has been made, even in case the communica- 
tion terminal, which has made the communication 
request, has a communicatable communication method 
and an incommunicatable communication method, the 
switching center can transmit the announcement infor- 
mation without a need of making a judgment as to 
whether or not a certain communication method is 
allowed to the communication terminal which has made 
the communication request. As a consequence, there 
would be no need to apply any change to the announce- 
ment information transmission procedure even if the 
number of communication methods should be 
increased in future. 

In the above-mentioned embodiment, the 
announcement information is transmitted in the form of 
a voice information. Since the announcement informa- 
tion is used for informing that the other party is currently 
busy, it may be transmitted in the form of the "busy 
tone". However, it is preferred not to use a similar "busy 
tone" to that which has been conventionally used, 
because the use of this tone makes it difficult to deter- 
mine the type of the communication method which the 
other party is using. Therefore, a different frequency of 
the "busy tone" is preferably used depending on the 
type of a communication method. 

In the above-mentioned embodiments, the voice 
line memory AB and the packet line memory PB are 
managed in the first bit of the 8-bit storage area. The 
present invention should not be limited to the 8-bit but it 
may, of course, be a 1 -bit or any plural number-bit. The 
storage area just mentioned may be obtained by effec- 
tively utilizing an extra area of the existing storage area 
in the data base 30. 
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5. Effect 

.As described in the foregoing, according to the 
present invention, when a communication request is 
made with respect to one communication terminal from 
other communication terminal by one communication 
method, a judgment can be made as to whether or not 
the communication request should be allowed with ref- 
erence to a communication line-busy indicative informa- 
tion relevant to the other communication terminal with 
respect not only to the one communication method but 
also other communication methods. Accordingly, a 
simultaneous communication between competing com- 
munication methods can appropriately be regulated or 
controlled. Moreover, it becomes possible for the afore- 
mentioned other communication terminal to know the 
fact that the afore-mentioned one communication termi- 
nal is currently busy. 

Furthermore, the data base for managing therein 
the communication line-busy indicative information indi- 
cating the communication state of the communication 
terminal can be commonly used by multiple communi- 
cation methods. 

In addition, when an incoming call is made by a dif- 
ferent communication method from the afore-mentioned 
one communication method, the incoming call can be 
informed to the other party and the communication 
information by other communication method can be 
stored. Also, the stored communication information can 
be transmitted to the communication terminal of the 
other party in accordance with a request of the other 
party. 

Claims 

1. A communication switching system for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 
switching communication circuits between individ- 
ual communication terminals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods; 
read means for reading a line memory relevant 
to one communication terminal from said data 
base when a communication request is made 
with respect to said one communication termi- 
nal from other communication terminal through 
one communication method; and 
judgment means for checking whether or not 
said one communication terminal is currently 
busy in accordance with said line memory rele- 
vant to said one communication terminal and, if 
busy, by what communication method and 
judging whether or not said communication 
request should be allowed. 
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A communication switching system according to 
claim 1, further comprising; 

circit connection means for connecting a com- 
munication circuit between the one and other 
communication terminals when the judgment 
result is affirmative; and 
announcement information transmission 
means for transmitting an announcement infor- 
mation to the other communication terminal 
when the judgement result is negative, inform- 
ing that the one communication terminal is cur- 
rently busy. 

A communication switching system according to 
claim 2, wherein said announcement information is 
transmitted by said one communication method 
through which the communication request was 
made. 

A communication switching method for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 
switching communication circuits between individ- 
ual communication terminals, comprising: 

detecting a communication state of the com- 
munication terminal and writing line memory 
indicating a communication state of said com- 
munication terminal in a data base for every 
one of said communication methods; 
reading a line memory relevant to one commu- 
nication terminal from said data base when a 
communication request is made with respect to 
said one communication terminal from other 
communication terminal through one communi- 
cation method; 

checking whether or not said one communica- 
tion terminal is currently busy in accordance 
with said line memory relevant to said one 
communication terminal and judging whether 
or not said communication request should be 
allowed; and 

connecting a communication circuit between 
said one and other communication terminals 
when the judgment result is affirmative and 
transmitting an announcement information to 
said other communication terminal through 
said one communication method when the 
judgement result is negative, informing said 
other communication terminal that said one 
communication terminal is currently busy. 

A communication switching system for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 
switching communication circuits between individ- 
ual communication terminals, comprising: 



16 



BNSDOCID: <EP 07S8175A1_I_> 



31 



EP 0 758 175 A1 



32 



a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminals for every one of said 
communication methods; 

read means for reading said line memory of s 
said communication terminal from said data 
base when an incoming call is made with 
respect to said communication terminal; and 
notice means for notifying that said incoming 
call is received, through said communication 10 
method by which a communication is undergo- ( 
ing when said line memory indicates'that said 
communication terminal is currently busy 
through a communication method different 
from that through which said incoming call is 15 
made. 

6. A communication switching system for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 20 
switching communication circuits between individ- 
ual communication terminals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 25 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through multiple communica- 30 
tion methods; 

read means for reading said line memory and 
said terminal information from said data base 
when an incoming call is made with respect to 
said communication terminal ; and 35 
notice means for notifying that said incoming 
call is received, through said communication 
method by which a communication is undergo- 
ing, in case said line memory indicates that 
said communication terminal is currently busy 40 
through a communication method different 
from that through which said incoming call is 
made and said terminal information indicates 
that said communication terminal cannot per- 
form a simultaneous communication through 45 
multiple communication methods. 

7. A communication switching system according to 
claim 5 or 6, further comprising means for connect- 
ing said incoming call to said communication termi- so 
nal upon receipt of instructions for changing the 
communication from said communication terminal. 

8. A communication switching system for controlling 
communications that are performed through multi- ss 
pie communication methods by connecting and 
switching communication circuits between individ- 
ual communication terminals, comprising: 



a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through multiple communica- 
tion methods; 

read means for reading said line memory and 
said terminal information from said data base 
when an incoming call is made with respect to 
said communication terminal; 
storage means for receiving and storing a com- 
munication information from said incoming call, 
in case said line memory indicates that said 
communication terminal is currently busy 
through a communication method different 
from that through which said incoming call is 
made and said terminal information indicates 
that said communication terminal cannot per- 
form a simultaneous communication through 
multiple communication methods; 
notice means for notifying said communication 
terminal to store the communication informa- 
tion; and 

transmission means for transmitting said com- 
munication information stored in said storage 
means to said communication terminal in 
accordance with instructions from said commu- 
nication terminals. 

A communication switching system for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 
switching communication circuits between individ- 
ual communication terminals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through multiple communica- 
tion methods; 

read means for reading said line memory and 
said terminal information from said data base 
when an incoming call is made with respect to 
said communication terminal; 
storage means for receiving and storing a com- 
munication information from said incoming call, 
in case said line memory indicates that said 
communication terminal is currently busy 
through a communication method different 
from that through which said incoming call is 
made and said terminal information indicates 
that said communication terminal cannot per- 
form a simultaneous communication through 
multiple communication methods; and 
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transmission means for transmitting said com- 
munication information stored in -said storage 
means to said communication terminal through 
said communication method by which a com- 
munication is undergoing. s 

10. A communication switching system for controlling 
communications that are performed through multi- 
ple communication methods by connecting and 
switching communication circuits between individ- 10 
ual communication terminals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every said communication is 
method and terminal information indicating 
whether or not said communication terminal 
can perform a simultaneous communication 
through multiple communication methods; 
read means for reading said line memory and 20 
said terminal information from said data base 
when an incoming call is made with respect to 
said communication terminal; and 
notice means for notifying, in order to perform a 
simultaneous communication, that an incoming 25 
call is made with respect to said communica- 
tion terminal, in case said line memory indi- 
cates that said communication terminal is 
currently busy through a communication 
method different from that through which said 30 
incoming call is made and said terminal infor- 
mation indicates that said communication ter- 
minal can perform a simultaneous 
communication through multiple communica- 
tion methods. 35 

11. A communication switching system according to 
one of claims 1 through 3, or 5 through 10, wherein 
said multiple communication methods include a 
voice communication method and a packet commu- 40 
nication method. 

12. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 45 
method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- so 
eating a communication state of said communi- 
cation terminal for every one of said 
* communication methods; 

read means for reading a line memory relevant 
to one communication terminal from said data 55 
base when a communication request is made 
with respect to said one communication termi- 
nal from other communication terminal through 
said voice communication method; 



judgment means for checking whether or not 
said one communication terminal is currently 
busy through either said voice communication 
method or said packet communication method 
in accordance with said line memory thus read 
which is relevant to said one communication 
terminal and judging whether or not said com- 
munication request should be allowed; and 
connecting circuit means for connecting a com- 
munication circuit between said one and other 
communication terminals when the judgment 
result is affirmative; and 
announcement information transmission 
means for transmitting an announcement infor- 
mation to said other communication terminal 
through said voice communication method 
when the judgement result is negative, inform- 
ing said other communication terminal that said 
one communication terminal is currently busy. 

13. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 
method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods; 
read means for reading said line memory of 
said communication terminal from said data 
base when an incoming call is made with 
respect to said communication terminal; and 
notice means for notifying through said packet 
communication method that an incoming call is 
made with respect to said communication ter- 
minal, in case said line memory thus read indi- 
cates that said communication terminal is 
currently busy through said packet communica- 
tion method when said incoming call thus 
received is transmitted through said voice com- 
munication method. 

14. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 
method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 
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method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 
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tion method and said packet communication 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an s 
incoming call is made with respect to said com- 
munication terminal; and . 
notice means for notifying through said packet 
communication method that an incoming call is 
made with respect to said communication ter- 10 
minal, in case said line memory indicates that 
said communication terminal is currently busy 
through said packet communication method 
and said terminal information indicates that 
said terminal cannot perform a simultaneous is 
communication between said voice communi- 
cation method and said packet communication 
method when said incoming call thus received 
is transmitted through said voice communica- 
tion method. 20 



15. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 
method by connecting and switching communica- 25 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 30 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 35 
tion method and said packet communication 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an 40 
incoming call is made with respect to said com- 
munication terminal; and 
notice means for notifying through said voice 
communication method that an incoming call is 
made with respect to said communication ter- 45 
minal, in case said line memory indicates that 
said communication terminal is currently busy 
through said voice communication method and 
said terminal information indicates that said 
terminal cannot perform a simultaneous com- so 
munication between said voice communication 
method and said packet communication 
method when said incoming call thus received 
is transmitted through said packet communica- 
tion method. 55 

16. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 



a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 
tion method and said packet communication 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an 
incoming call is made with respect to said com- 
munication terminal; 

voice storage means for receiving and storing a 
communication information from said incoming 
call, in case said line memory indicates that 
said communication terminal is currently busy 
through said packet communication method 
and said terminal information indicates that 
said terminal cannot perform a simultaneous 
communication between said voice communi- 
cation method and said packet communication 
method when said incoming call thus received 
is transmitted through said voice communica- 
tion method; 

means for notifying said communication termi- 
nal that said communication information is 
stored in said voice storage means; and 
transmission means for transmitting said com- 
munication information stored in said voice 
storage means in accordance with instructions 
from said communication terminal. 

17. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 
method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 
tion method and said packet communication 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an 
incoming call is made with respect to said com- 
munication terminal; 
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packet storage means for receiving and storing 
a communication information from said incom- 
ing call, in case said line memory indicates that 
said communication terminal is currently busy 
through said voice communication method and $ 
said terminal information' indicates that said, 
terminal cannot perform a simultaneous com- 
munication between said voice communication 
method and said packet communication 
method when said incoming call thus received 10 
is transmitted through said packet communica- 
tion method; 

means for notifying said communication termi- 
nal that said communication information is 
stored in said packet storage means; and is 
transmission means for transmitting said com- 
munication information stored in said packet 
storage means in accordance with instructions 
from said communication terminal. 

20 

18. A communication switching system for controlling 
communications performed through a voice com- 
munication method and a packet communication 
method by connecting and switching communica- 
tion circuits between individual communication ter- 25 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 30 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 
tion method and said packet communication 35 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an 
incoming call is made with respect to said com- 40 
munication terminal; 

storage means for receiving and storing a voice 
communication information from said incoming 
call, in case said line memory indicates that 
said communication terminal is currently busy 45 
through said packet communication method, 
which is different from said voice communica- 
tion method and said terminal information indi- 
cates that said terminal cannot perform a 
simultaneous communication through said so 
voice communication method and said packet 
communication method; and 
transmission means for transmitting said voice 
communication information stored in said stor- 
age means through said packet communication 55 
method. 

19. A communication switching system for controlling 
communications performed through a voice com- 



munication method and a packet communication 
method by connecting and switching communica- 
tion circuits between individual communication ter- 
minals, comprising: 

a data base for managing a line memory indi- 
cating a communication state of said communi- 
cation terminal for every one of said 
communication methods and terminal informa- 
tion indicating whether or not said communica- 
tion terminal can perform a simultaneous 
communication through said voice communica- 
tion method and said packet communication 
method; 

read means for reading said line memory of 
said communication terminal and said terminal 
information from said data base when an 
incoming call is made with respect to said com- 
munication terminal; and 
means for notifying, in order to perform a simul- 
taneous communication, that an incoming call 
is made with respect to said communication 
terminal, in case said line memory indicates 
that said communication terminal is currently 
busy through a communication method differ- 
ent from that through which said incoming call 
is made and said terminal information indicates 
that said communication terminal can perform 
a simultaneous communication through said 
voice communication method and said packet 
communication method. 

20. A communication switching system according to 
one of claims 1 through 3 ( or 5 through 1 9, wherein 
said communication switching system comprises 
multiple switching centers corresponding to com- 
munication methods through which communica- 
tions are performed between said communication 
terminals, and a subscribers' information managing 
center for performing communication with said 
switching centers, 

said subscribers' information managing center 

comprising: 

said data base; 

a control unit for reading and writing informa- 
tion with respect to said data base; and 
an interface unit for performing a communica- 
tion between said control unit and each of said 
switching centers. 
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